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(54) PRODUCTION OF N-SUBSTITUTED AZOLE DERIVATIVE 
(57)Abstract: 

PURPOSE: To obtain the subject compound as a useful fine chemical 
intermediate by dehydrating reaction of an azole derivative with an 
alcoholic derivative as an alkylating agent in the presence of a catalytic 
amount of a halogenated compound under a very mild condition. 
CONSTITUTION: Dehydrating reaction is conducted with an azole 
derivative of formula I where Rt, R2 are H, acyl, halogen, cyano, alkoxy, 
dialkylamino, or the like; A is N, or CR3; and B is CR4 (R3 and R4 are 
same as R1 and R2) and an alchofic derivative of formula II where R5 is 
alkyl, ajkenyl, alkynyl or aralkyl in the presence of a catalytic amount of 
a halogenic compound (alkyl bromide and alkyl iodide are especially 
favorable) to obtain an N-substituted azole derivative of formula HI. As 
an alchohlic derivative methanol or ethanol is inexpensive. By this 
method, for example, 1 ,4-dimethyl pyrazole is obtained from 4-methyl 
pyrazole. Since this method does not produce any by-product like salts 
which may often cause problems, it is very useful for the industrial 
production. 
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(54) N-B*Ty-;V«^*:©Si£*^ 



(57) 

. (l) (R 1 > R 2 

$>5W±C-R3 £\ B&gig&SWiC-R^g 
(2) . [R5(±Ift?ftT^Tfe,};V^Sl~ 

Xfb l ] 




a) 



(3) 



(2) 



«NHPF6-3 4 5 7 2 8 



im&m i ] & ( i ) 
[fti] 




has, *;l/#*vvl/S, *A<S;I4S* h'J7;l/W-> 
11?, ->7/S, -haS, 

S, <B*87;i/a^>S, «ftr;l/*;b^-*«, fi»7;l/ 
n+^Jb^^-^S, 7->;l/S, "t^W/VS, S^ffiiR 

7/V4r/l/X>l/#-/V«/ 7i-;H, 7x/+->IfeL 

mm®. i ~ 6 OT;l/*;b*;b#=;l/**^» (c ©fi& 20 
StLT&TklES, An^i/g^ i'7/1, -ha 
S, *;i/#*->;l/S, *;l> = ;i/S, i&mr^=t^~>m. 

s/;l/S, ^:xW/i/S, i^£IS7;U*/i/7 5/S, ffifft. 
7;l/+;bX;l/7x^;l/», ig»7;l/*/l/X/l/*-/l/a, 

7x-/H, 7x/+ ">It. L < tt7 

i/m (co«sasi:bTH:*»a^ ad^b?, ->7 

7i« nhnS, i/;l/S, */b~;bS, {fi$i7 

/l/a^pi/g, fg&i7;l/*;l/^*-S, {£387;lo4^>:*/;b 30 
#-/lS, 7 s?ifi»-r;l/*;bT 
5/S, ffiK7;V*/PX;l/7i-;l'S, ffi!87;l'*;W 
7i/*z;H, -7x-;H, 7x/*->Ifet<(i7i- 
rt'f-^S^fo ) , Wft*nT^T'fcJ:^S*«*» 
l~60i ; 7;l/*;l/75/I (coB&SfcL-niTkg? 
ft, Aay^gf, ->7/l> rhnl, #/l/#^>;l/ 
S, */i/ = ;i,«, ««7;l'3^'>a, flHftTVM 1 ;!/?-*- 
S, ««S7;l/3^i/*;l/#^;l/», 7~>;I/S, '•O'V-Y 
./bS, J?fi«7;l'+;l/75yS, <&.WT)\y*)\s7s)\>-7 j. 

~tvm, fffiK7;l/^;P7.;l/*-;l/a, 7x^;H> 7x 40 

■z^T$>&^mm$ii~6<D7fr*>i<3 L *m (.cow® 
mtLTi±7i<m.m. Aayvin 1 , ~>7/s, -ha 

S, *;l/sP4r ; >;bS, */l/5;bS, ««57;ba^v'», 
<8M7)V*fr?-*m. fflaR7;l/3+->*^-^S, 7 
S'/l/S, ^^AOUS, '>*{£SK7;l/*rt/7 5/S, {g*R 
7;l/*;l/X/i-7x-;l/I > {g^^/l/X/i^-^S, 

7x-;H, 7x/+->»t. L < tt7x-;l/fti^ 
X;l/7ir;H (COfig&SfcL-niztc&S, AP^y 50 



S, <g»7;t'=i4 1 ->S, ffi»7;i/*;i/^*-», ffi»7;b 

7;l/*;l/^;P*— /PS, 7x-;i/| v 7x/+>'lfeL 
<li7x^WI^t,.) , WttlTV^tJ:^' 
ISfit&i ~6<D7;l/*/bX;l/*^/l/» (c©IMtl 
TtfcMKS*' /Nay^iS?, ~>77S, -Hal, 
##^;1/S, *;l/5/l/S, fgilR7;l/a*i/S, f&MTfV 
*;l/^*S, i£S57;i/3^^*;i/3p^;l'*, 7^/i/S, 

x;l/7x^;i/S, {gf^/l/^l/X/bsfr^yUS, 

a, 7x/*>'afei<ii7x-^s^t„ ) , 

MfcSttTVT fe «fc V>B8g» 1 ~ 6 fl)7W*X/l>*= 

->77i> -haS, S^l/S, = 

«, {g*R7;lo*»S, ffi»7;U*;i^*a».filft7;i/ 
^s^/l/tft-zl/S, 7~>;bS, 'OV^/l'S, ^{£» 
7;W75yi, M7M;i/X;l'7x-;l'S, iSM 

T'Jld?/lZ.j\'&—tl/&. 71^^ 7x/^->StL 
<l±7x^;Wi^t. ) , fiifc£ttTV>Tfc j;v> 
ki?t& 1 ~6<D7;l/+/bS (CCDfi&Si: LTtt7j<^ 
», 7Nay>ll?; ->7/l, -hag, *;W^>;1<. 
S, *;l/ = ;bS, ffiftT/I/*/!/*-* 
S, fiiR77l/3^-S>*;I/^r:;l/S, 7->;l/S> 
;l/S, v J iS«i7;l/%;i/7 5>'a, tel^/i/^x^x 
{gJS7;l/^;l/X;l/^-;l/S, 7x-;H, 7x 

fcLTHaWMfc. 'Noy^H?, ->7/S, -has, 

S^l^- ^rt^/PS, WR7fl/a*i/& 
7;1/^;^4"S, {£ifS7;l/a+i/*;P^7l/S, 7~>;l/ 
S, 'O^Al, f!87/l4*75y«, ffi»T;V 
+;bX/l/7x-;H, fg*87/l/*/t/X;l/*.^;l/S, 7i 
-;l/S, 7x7*->SfeL<B7x-;Wi^ 
"To ) , B«*nT^Tfe«t!l/>Kig»2~6«>77l'^- 
;l/S (C©BglSfcLT«7lcKS, /xny^H?, ~>7 
yS, - has, *;l/^~>;i/S, *;U5;i^S, i&ffliT 
;i/3^->S, IS«S7;l/^;l/^^-S, W&Tfri^-hfr 
sl?^;l/S, 7->;l/S, 'O'^/H, S?ffl»7>U*>bT 
5/S, <6Si7;i/^x;i/7x^;i/S, ffi»7;i/4-;i/X 
;l/*;-;US, 7x^7l/S, 7x^SfeL<fi7x- 
;b^S^-To ) *fef±, B^nTU^Tfe.J:v^x 
^i;l/S (c<73«^Si:LT(±7j<^S, Anyvf? -> 
77S, -haS, *;l/^+i/;l/S, sM/S/US, f£«R 
7;i/3^s/S, ffi«S77i/*;^*S, ffiiK7;V3^->* 
;l/,-p-;l/S, 75/7US, ^W-T;l/S, i?{&$kT >\<3r)l< 
75/1, fi»7W^;l/7x-;H, ffi»7;i/+;l/ 

X;l/^n;l/S, 7x-;H> 7xy + >'S ! £>L<fi:7x 



(3) 



<ftffl¥-6-3 4 5 7 2 8 



-R 3 BfigfgJirP&SV^iC-R 4 R 3 
RtfR 4 tt&4W--f:fc»iffiJI*-aTfcJ:<, R' &tf 
R 2 ^atttcR' RlfR2 i:|^«©igi»**-re 3 tf* 

A (2) 
[ft 2] 

R 5 — OH 

$nTV^TfeJ:V^^iS2~6cD7';l/^--;l/S (cot 
^!Si:LT(±7j<^g. /NnyvM?. ~>7/I, - bo 

l>y7;l/4^>U;l/g, 7i-;H> 7i/*->ifeL 
J^jR8St2~60D7;i/*^;i/* (c©B»«i:LTttzMK, ' 

/l/g, 7x-;H> 7i7*->IfcU<S7i-;l'f* 

g s - hag, *;1/jP+->;PS, flHRT/i/ 

-;lg, Tf/l/g, ^ffitt7/l^7l/73 

jj-^/l/g, h y T7i/*;l/S/»j 7i-;«> 7x7 
L< (i7i-;bf*Mito ).«ra-To 3 T 

S (3) 
Nt3] 

[5£*, A, B, R 1 , R 2 EctfRs (iMIBlclBlUo ] so 



[W#«3] Mny>{bft* , IMt*Rt;3'>fb»*»- 

cii*^5] s (1) tcttLTMoyMt^tf 0. 
1 *>e 5 o^e;b%T*&5 c t*w«t-r*iii*s 1 on 

-■tft7"-/-;l/WSW*o«3S*tt. 
[00013 

feOT'&So N -B«7 % /-)MB!*(*ttBJIK^©^a 

s.ttias*»± c*e> h-r 5f^«7 r^fyys tuitpmfc 

[0 0 0 2] 

n r v ^, ft t> g#e<j& 7;i/^/WtfiJST& £ /> a y y 
TWt, tfa-;l/^lcpLTti, r>y/^>7- • ^3 

— (Angew.Chem.Int.Ed.Engl. ) 2 7#, 9^, 1 1 7 

oi, i 9 8 8$, mt>m&2ti-z^Zo ^3^y-;i/ 

S£Hl/T(i, 5?*— ^ • *7 • *- #--y * • ^3 
XhU— O.Org.Chem. ) 4 9i, 1 6f < 2 8 8 7 

1 9 8 4^ «jWH«snTv^*. yz^v—ivmc 

HLTfi, #W4-2 1 1 66 3^ffi, v 5 ^— ±>1/ 
.t7-*-«f-7^-'!r5XhU- O.Org.Chem. ) 
4 9#, 2 4f, 4 6 8 7 1, 1 9 84^, feSV^ii? 
■V— ^•^-T'- ^^t^-ySXhy- (J.Hed.Ch 
em. ) 2 7#, 4^. 5 3 91, 1 9 8 4% 

i/>-fe^X ' =l\s?h • *'Ja-i> (Org. Synth. Coll. V 
ol. ) 5#. 7 6 91, 1 973$, ?tfiS?nt^ 
3„ '^7^5^/-^H(CiLT(i, ^>-fe->7 (Sy 
nthesis.) 1 2 41, 1 98 1$, U 
1/ • -^3— (Ann.Chem. ) 1 0 7 8 M, 1 983$, f 

•-^SA;!/- Vi'Xf^ ■ ^"7 • (Bull.Chem. 
Soc.Jpn.) 5 6#, 9 1 81, 1 9 83$, mtm^S 



(4) 



«F0fl¥6 -3 4 5 7 2 8 



(Chem.Ber.) 8 2#, 2 0ll v 1 9 5 0$, ^tf$B 

[0 0 0 3] *ft, TJlslrMkmvmmtLT. **>*J 

^^XhU- (Chem.Ind. ) 8 5H, 1 9 80^ ^ 
ixXf/^ffl^f:, i/^-fei/Ts (Synthesis.) 38 2 

H> 1 98 6^ u yixxfWffi^f^ y^T-y • 

^5*71' • V^Xf ^ • *7 • (Bull.Chem.So 
c.Jpn.) SOS, 1 5 1 01, 1 97 7^ 75F7-fe 10 
$-As*m^rci?*^i-A' • • . ^ 

XhU— O.Org.Chem. ) 4 9#, 9*f, 1 5 4 91, 

1 9 8 4$, BBtVu F*ffl^ft^ir— ^71/ • *7 ' * 

O.Org.Chem. ) 3 5#, 3 
9 1 8H^JJEL7JDJL ^7/W>*ai*ffll#^*"5y 
i/x • tl-r (Chem.Ber. ) 1 1 8#, 8#, 3 4 2 
4H, 1 9 8 5$, W«§SftT^8. 

[0 0 0 4] £fc, ^fttti*fi!ffl-rS*ai:bT, E 
P 5 1 6 9 8 2 A 1 tfjlftjntl/^o 

[0 0 0 5] 20 

(Angew.Chem.Int.Ed.Engl. ) 2 7f, 1170 
H. 1 9 8 8*. ^t-t;V • *7 • ? : 

SXHJ- O.Org.Chem. ) 4 9f, 16^, 2 8 8 7 
H> 1 9 8 4$, »¥4-2 1 1 6 6 3W 

• *7 • ^ • y 5X b U- O.Org.Ch 

em. ) 4 9#, 2 4§, 4 6 8 71, 1 9 8 4$, 5/> 
—?V]/- *T* *i?5/i-A/ • ^XHJ — (J. Med. Che 
m. ) 2 7#, 4-^, 5 3 91, 1 9 8 4$, ^-tf- 
y ^ • S/>-fe$/X • h • A (Org :Synth'. 30 

Coll. Vol. ) 5#, 7 6 9H, 1 9 7 3$, S'V-fcS'X 

(Synthesis.) 1 2 4 H, 19 8 1$, T>i"-\y> • 
*n5 — (Ann.Chem. ) 1 0 7 8H, 1 9 8 3$, 
> • ^ • Vv'Xf^ • • (Bull. Che 

rn.S6c.Jpn.) 5 6#, 9 1 81, 1 9 8 3$, '-5r5yS/ 
x • tf (Chem.Ber. ) 8 2#, 2 0 1 H, 19 5 
0$, (Synthesis.) 3 8 21, 1 9 8 6 

$, 7)l7~y • • ys/x-r-r • *7 • 

(Bull.Chem.Soc.Jpn.) 5 0#, 1 5 1 01, 19 7 7 
$, S^t-t/l/ • *7 • * • ^r^X h V - 40 

O.Org.Chem. ) 4 9#, 9-5§, 1 5 4 9H, 19 8 4 

O.Org.Chem. ) 3 5i, 3 9 1 81, 1 9 7 0$, ^ 
vr>x'^nf (Chem.Ber. ) 1 1 8i, 8*§, 3 
4 2 41, 1 9 8 5$, Sff^r^XhU - • T> F • 
y^XhU- (Chem.Ind. ) 8 5l, 1 9 80$^ 



fc, E P 5 1 6 9 8 2 A 1 <D^fig}£«, Kffi^^JSftS^ 
[0 0 0 6] 

Sofco ipis, *«rafcta (i) 

[0 0 0 7] 
[It 4] 




[0 0 0 8] HC*. R 1 RtfR 2 tt4F4n— 

^>7/S, xhPl, ^;l/#^i/;l/S, *7l/ = ;bg, h 
y7;i/*^>U;H, tt»*ftT^Tfc£^B«iai - 
6©7;l/3*^*;i/*-;H (c«S^ LTJiskffi 

/\ny>Jl^ i/7/I, - hag; 
S, */l/^;l/g, ffl87;l/3*^ ffi»7/l^/l/^* 

;i/S, iSmkTfr*>\'T5LS&, ffiJRT;i/^;i/X;l/^x 
-;bg, fflB7;l/*;l/X;l/*-;i/i, 7x-;bg, 7x 

/+->st>b<«^x-;b^s^*ro ) , ssisn 

Ti/^Tfc iv^BSRS i -607;V*;l/*;l/*^i/**S/ 

s (ccoe^s^bT^zk^s, ADy>«f, s/t/ 

:^>g, ffi3RT;i/3*->*;i/* 

^S^*To ) > «»ShTV^Tfc<k^KiR»l-6 
(cl^B^S^LTti7l<^S, /Noyy 

7M;I/75/S> {g*ST;l/^;l/X;l/7x^;VS, im 
T;b^;l/X;l/^^;l/S, 7x-;l/S^ 7xy^>St>b 

^^81-6^7^7^/8 (c^DB^Si: 
LTtt*«l, 7Nay>S^, v'T'/S, - bag, 

S, s;ffiR7;l/*;i/75/i, ffi«T;i/ 

^;l/X;b^x^;l/S, f£iKT;l/^7l/X;l/5h-;l/S^ 37 x 
^;bS, 7xy^Itl<«7x-;l/frtS^ 



(5) 



#H¥6-3 4 5 7 2 8 



T/m. -hum. #;t>#*->/i/S> 

T=L/m. fi»7;l/*;W;l'7x-;H> ig»7/i/*;i/ 

mm. Any>i?, ->7/»> -has« 10 
;bg. *;l/$7l/g> ffi»T;l/3*S'«v.ffi»7 , ;b*-;I^- 

i/*->it»i<»7i-;wipt. ) :. . 
nrv^Tt Z^mmm. i~6«7;^;i/X)i/*-;H 

m. - ham, {g«87;l/ 

7->/l>g> ^>V4)\/m, i/1&®.T)\;*)\'T=. 20 
/g. <SK7/V*;l'X;l'7i-;l/i, {g3&7/l/*7l/X;l/ 
*-;i,g, 7i-;«, 7i/*->lfc t < tt7i-;P 
ftl*wt. ) , B«snTvvr&,fcv^SISi~6 

*m. tmr?\'=i*~>i3fr#->i'&. 7->;ug, ^y/ 

■1 Jim. i?&WiT;l*)i>TS.Sm, WR7frdH]/Xfry~- 

jL^/vrn. {&m7)i^x^-jvm. y^-frm. y 

x7+->I«»L<li7xz;l/f^^t 0 ) „ 30 
nT^Tfci^^tS 1 - 607;!/^! (C<DBSIg 
i: LTfizkBg, 7>ny>Jg^ ->7/S, -hng x 
#/l/tf*5/;l/g, #;I/3/l/*, «|7*3*fl, fgf£ 
7As*)\'=f-*m. i&ffiT frm-lim. 7i/)V 

g, -o'l/V/i/g, ^17^75/1, <g«R7/i/ 

^;l/X;l/7i-;H, (g*877l/*;l/X/I/#r:;l/g, 7i 
-^g, 7i/+>'Itl<li7x-;WI^ 
t e ) , B&£nT^Tfc<fcv>J»iSt&2~6<97/Kr^ 
;lg (c<9B$>g£LTfi7j<i?g, /Ma<y>«? % ~>7 

-hng, #7l/#*S/;l/fi, *;i/ = ;i/^ <gigi7 40 

#-;bg, 7~>/l/g, S>€lft7/l/*7l/7 

lV*-)\,m. 7ir/H, 7x/^>SiL<li7x- 
;l^-***^T. ) , B&£ftT<^Tk<fc^Jg£iil&2~ 
6<D7;l/*-;l/g (c<DB&g£LT«7l<S?g, Any 

-yryrn. -ham. ±>jix*i')im. 

;l/g> fg«S7;V3+~>S, ffi«7 , ;l/4 i ;W L *a» fg*£7 
&7>l*>l75.Sm. fi»7;WX*7xi;14k fg so 



8 

*R7;l/*^X7bJh-;l/fi, 7x^;l>g, 7x7*->lt 
L<ti7x-;Wl^t. .) SfcHu IftJnr^ 

Tfe*(/^x-;i/a (ccowwimtLTi&kmm. ^u 
v^m^. i/7sm. -hum. h^^^m. 
i&m7)i>3*ism. mscr hs-^-xm. <m 

7)lzi*i'J])lX-;im. T~»im. i? 
fg«57;l/+;V7 zsm. {&mT;l*foX>vy jL-;l>m. 

{&mT;i^-;ixfi^-)im. yjL-iim. 7x/*->s 
$>L<ii.y3L->\s3-*m*m?o j *mi^. Aummm 

?fe5VHiC-R 3 Bfcfc^iillg^P&SWiC-R 4 

<, r 1 RzfR 2 t&&icR\ wr 2 tmmcommz 

a-To 3 T-astl57 > /-^i«ft*, (i4^«CD7Nny 
yfHHWTFfc. * (2) 

[000 9] 

[ft 5] 

R 5 — OH 

[0 0 10] Rs f±B&£*vr^T&«};^KSi 

3&1—6 ©771^/1^ (ClOBSSStbTttTkiES, 7\ 
□ yygf, ->7/g„ -has, A/l/sS^/l/g. * 

;is.)\sm. i&mr^u^>m. &®.7K*)V**m. & 
my^^ti^'-jvm. r^^m. ^y^m 

iS<&ffli7>V*>l7Sis>m. fift7M;l'X^7x-)l' 

fgii&7/U*rt/X/i/*n;i/g N h U 7;l/^;l/^"J ;l/ 

g. 7x-;«> 7iy + ^afeL<{i7'i-;^^S 
SrjjVTo ) . Btfi£ftTV->T&<fci/->gSli»2~6<D77V 

y-;i/S (coB^atLT(±7j<Ka, ^uyym*. 
i;T;m. -hum. jmxz-i/frm. &>ys.>i>m, m 
mr)ia*~>m. m,m.T>v*j\,?-*m. w&T)^^ 
ft)\,#-)\,m. 7i/A>m. ^isv^ovm. *m&®.t)\<* 

;lTZSm. <&m7 • )\<*)\s7.)\>y x^;H« im7)\>* 
;l/7.;P*;-;i/S s > «; 7;i/^;kir"J ;bSs 7x^H, 
] 7x/*->ltL<tt7xr;l/^i^t 0 ) , 

^nTv^T^,J:^^^iS2~6co7;^^^^» (col 
JftJStLTttzlcBa, AoyyUf, ->77i, -hD 

m. ti)i#*i/)\<m. t^=.?vm. ^mr^^m. 

<&MT>l<3->l'3-*m. f&^TfV=idr^;V^-tvm. 7 

i/jim. ^>v^;vm. *Ji&m.7)\'*)i>7=iym. wr 

7 >\'*)\'7.)iy x— Jim. <&ffli7)is*)i'7.?i&—;im. 
hV7)V^)W>V?vm. 7xn;H, 7xy+->It>L 
<tt7x-;WI*it. ) £fc«,.B»SftT.v'vr 
' t><i:</^7^;b+;l/S (c©fi«Si: bTfizkKS. 7^a 
~>7y». -hng, A;l/4?^->;l/S, 
57l/», fg«57;l/n^->S, -fg«577l/*;b^^-S, -fgiffi 
7;i/3+->*;l/^-;l'a, 7->;US, V 
{g*S7;l/^;l/7 5 /I, {g«g7;b*;l/X;b7 x^;bS. 
iffi»7 , ;i/4 i ;PX;i/*-/i/«, hvr^^v ?vm. y 

x±jVm. 7x/*5'ItKH;7xi^f*l«S 
•To ) ^*-Tc D T-a$n57;l/n-;l/g|S|ft:i:SiS5 
•&*ct*1«Ri:t-*a (3) 



(6) 
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[0 0 1 1] 
[ft 6] 




[0 0 12] A.v. B > R 1 , R 2 RtfRs fckSIJ 

fBtclwi^o ] T^^n^N~«^T x /-;^»^ff^ . 10 
*«JB*tt?**o R 1 . R 2 . R 3 . R 4 

[0 0 13] /Nny^fi^tLTfciu mS& 
;l/#x/bg N "x h^^l/^x/l/g, n-yn#*^* 

xh + ^^;Wfx;l/l, ^^>XWx;Mh^;l/ 30 
[0 0 1 4] BI!ISnTl/>T&«fcl,^*Sl ^6 07/1/ 

^f;i/7^yxfW*^^;l/#-W*^ y* 

*x;i,y h^i/*;l/^-;l/*+->», 7x/^f;b 

7i/^>xf^W-;l/t 50 
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[0 0 15] M««nT^TfeJ:v^kiR«l-6©7;l/ 
3^>SJ:LTI4, yh4->«. xh^>l, ^atf* 

t:Kn^>xh^ ^7/xh+S/|, r.hnxh 
*>^.y h+i/S. y F + v'XF^ x 

h^^h^S, h*i/& xf;l/ft 

7>fx;M>+>'l, y * >x/l/*x;l/y h*is&. 
V^l^+vg, 7x/*^xh^l, 7x-;l/ft 
xh^^S?W6ti§ 0 
[0 0 16] «Jft*tlTV>Tfc«tl/^^R«a.l-6 0. 
^7;l/*;l/7^/IkLTti, N,H-^f;V7^/l> 

-N- 7xx;I/7^/I, N-y^vb-N- 7^b7^/S, 
N-^^;i/-N- ^y^;b7^/S, N-y?vl/-N- y^> 

[0 0 17] B^nTV>Tfe<fcl,>K«iSl-6br)tr>l/" 

afc^W^-g, T^;l/f-*S, 
ttm, h'J7/I/*o^f;l/f*S, ^7;^n^f;l/ 
5/7/xfW*!, xhnxf;Wi, y 
h+^y^W^S, ^h+S/xf;Wi,xh^> 

-Y/l/**-/!/*-*** '>7f;l/7^/^f;Wl, y^ 

^ x;l/y ^/l/^g. y # VX;b*x;M 
^*S. 7x/*^xf;Wl, 7" 

x x;l/f^xf;l/f^Sf*W?>nSo 
[0018] ■»snt^tfei^K«»i ^6W;l/ 
*;l/X;l/7ix;tgi:Lttt, ^f;VX;V7xx;l/l, 
xf;l/X;V7xx;H, WX;l/7xx;l/S > 7^ 
;l/X;V7xx;H, 7^;VX;l/7xx;H N 
;l/7xx;H, h y 7Wn^fxf7l/X;b7xx;V 

^h^^^f;l/7;l/7xx;vi % y h^s/x^/l/* 
;l/!7xx;l/g N xh+i/^f;l/7;l/7xx;l/I, y 
^^;l/fc;Mf;l/X;l/7xx;H, 
X;I/7xX/H, 7x/*'>x^;l/X;I/7xx;«Stf 

[0 0 19] HjlShTV^Tfe i^lBRft 1 - 6©7;V 
*;l/X;b*x;i/g£ tTtt, y * >x/l/*x;l/g N x^ 

x;l/g N 7 T ^;l/X;l/^x;l^S > ^\^i/;l/X;l/^— 

h U 7;Wn^f^;i'^x;l/i, S/7/xf;l/X;l/* 



(7) 



WfBJHF 6-345728 
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*x;i/*^X;b*x/bg N ^>i/;l/X;l/*x;i/g, 7 

[0 0 2 0] BSlSftT^Tfc<U^jil»l~ 6<DTAs 

4^>g. x*>x/b*x/M-4^>g> ^aif;l/X;l/*- 
;W^>g. 7*;l/X;b*x;W-*^g. 7 5;l/*/l/* 
x;w-4^>g. ^*^;l/X;l/*x;i/;**^g, h'J7;l/ 
*p^^;l/X;l/*-;l/*+S/», ^7/xf;^;I/t>^ 10 

[00 2 1] li^nt^tfeiv^a 1 - 607;b 
V^nif;Mt n-^/l/S, iso-^^-;l/S, sec-^;b 

n-T^7bS, iso-r sec-r 
>^;l/g, n-^^l/g, S/^D^^l/S, 

*n;l/**7l/», 2,2,2-h';7Wnxf;H, 

;*^bg. x>*'>ijWx;l/^f;l/S % tKa^ 
;I/#x;l/j**-;l/8* t:Fn+^^f;H, 

So* xh*^f)«, 
**^;l/S, x^/l,*-:** 7-fe*7l/**vl/£. 

* >X;l/^ x x;i/;tf ^;l/g, y £ 

S % 7xx;^f;l/l, 7x*?-/I/g. 7x/*^f 

[0 0 2 2] Ilfi*nT^Tfe^V^i»2-6'07;l/ : ' 
<r-;l/SiLTfc tfx/bg, 7n^x/l>g % 3.3.3- b 30 
"J7Wn^f;^p^;H, ^t 1 — ;bS> 2.2-v?* 

t?x/l/g, 2,2-^>7/ If— 2.2-^h 1 J7WD 
**7l/tf-/l/S. 2,2-^ h*->lf-;l/S, 2,2-v^^ 
;l/^-aMf-;l/S, 2-* h*->*;l/3R-;l/lf-;l/S. 2-7 

[0 0 2 3] H^2ftT^Tfecfcl/^ig»2 — SCOT 7 ;!/ 
*x;i,S£LT«\ x^-xyl/g, :/Dex;l/g N 7ix 
h 'J 7;l/*a^f ;l/xf-;l/i?tfitf 

Kn^S/7xx;H, h;l/>T;l/», ^pp7i-;H, 
i/7f;V7xx;Vl x h^DD7xX;l/i % ;^ 
^7xx;l/| > ^>^7Mn7xX/H, * 
;Wf-;l/7xX;VI N ^7/7xX;l/I, 7x/^>7 
xx;H, 7xx;W7xx;l/||W^tlSo 
[0 0 2 4] Rs T*&5, BglSnT^TfcJ:^ 

g. ynif;l/S, -TV^avf;l/S N n-^^g, iso-:/ 
^;l/g. sec-^^l/g, ^^n/f/bS, T^;l/g> "\ 
*zsfrMs i/^DA+^l/I, >U7;WDXf;l/S, 50 
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v'TV^^l/g, ^7yxf;b8, xhp^f;H, - 
hnxf;H, p< h^£/l/#x;l/;rf^;l,g N 
*;l/#x;l/x*-;l/g, xh*S/*;l/#-;l/^f;l/S, x 
h^^l/tfxrt/x^vl/g. t: Kn*v'*;l/*x;l/^f- 

^;l/^^;l/S, h^>*^;bg, * h4^>x*/i/£. 
xh*^f;I/8, xF+^xf;l/I, 
/l/«,;**/l/**x*;Mk X^;l/^^^;l/S. x^ 
;l^:*x^;l<g N T-fe*vU 7-tr^;bx^;l/ 
g> ^V^/Mf;!/!, "Ov^/l/x^i/g, n.n-^ 
^ ^ / ?*;l/g, . * Z >X;V7 x x;l/^ ^/bg x 
^^X^x/l^^g, 7xx;Wf;H, 7x^ 
7x/*^>^f;^ 7x/*^xf;VS, 7 
x x;i/^* * ^;bg. 7 x x/l/**x*;]/g*ft*3$fcr & 

[0 0 2 5] «g|^nTV^feJ:i/^R}R»2 — 6«Dr;l/ 
yx;l«4:LTtt v lfx;l/g, yD^x;H, 4,4,4-h 
y7Wn^f;V-2- ^fx;^ 3,3-^^;l/-2- ^ 
3 ( 3-^^DD-2- 7 P n^-;l/S, 3.3-^7 
/l/^n-2- ya^x/I/S, 3,3-S^>7V-2- ^n^x;V 
g, 3,3-v ? hU7;^D^^-2- yn^x;l/S, 3,3- 
S**h*->-2- /p^x;l/S..3,3-^7f;l/f*-2- 7 
D^x;l/g, 3-* h^>#rt/sffx/l/-2- /p^x;H, 
3-7xx;l/-2- :/n^;l/«*tf#»f&tia 0 

[0 0 2 6] «|ftStlT^Tfe±U^gaR»2 — 6 07;b 
*x;HfcLTii> 2-:/n tf x;l/g N 3-7xx;W2- :/ 
nifxrt/g, 3-* h*^>*;l/#x;l/-2- :/ntf-;l/g, 
2-^x;l/S > 3-^x;bS N 4.4,4-h'j7;l/*0-2- 

S> o-^/l/^vvlg. m-^/l/^Vv'/bg. 

g N p-^nu^y^H, S^^l/^VS^l/g, HJ* 

7xy^^>^;H, 7xx;Pft-s> 
i-7x*f;H % 2-7 3L*j-)\;mmi*m? 

[0 0 2 7] Ctl Sfi^SOflRIti— flRI^«o'T*5IWO 

fi> lift**, 3^{t7j<^nco/NDy>{t:7i<^, ^{tp< 

JMbx^;K JMt^afc!;l/. Jlffc-Y V^nlf;!/, 
ftftr^/K 3^ft^^;K 3^fkx^;K H^it^a 
tf;K n^ft-Vv^ntf;!/, 3^{b^;K ^Ik^v^ 
;l/^0/NnyvfbT^l/*;K f h77f-;l/7^x^A 
7PVYK, ff7^f;V7^x^i,7^^Ff 

(?)Aoy>ft4i7y ; ex^A& fh7^^;i/^ 

x«)A7d=K, fb7^fMX^X')A7^t^ 



(8) 
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14 



[0 0 2 8] SJEfcffl^S^oy^ft^Mte. -js^s 

(.1) (Dyv-?mmmcttLro. l-sot^ 

j?SL<til~2 0*;l/%!iiWn5. EJCStcffl^S 
a£ (2) ©T;l/r3-;l/^#{*©»liKJSgfi«W±T-fe 

fli?**. ffl** (l) ©7vf-;HiW:»LTi. 
0~5 0^6/K »SL<(*1. 0 — 5. Ofg*A'*M£ 

[0 0 2 9] SfS«#JEA^ 2 0 O^EE^DiSHTfT&a . 
^IrJ±-T5o jf$L<ttl~l 5 O^ff-etf^-5 Ci:.. 

uts (i) K^tta»«t*«ffli-*ci:t.-c*«o 

I«iXt)I/S, f h7tHn75X j?x?-;l<x— r 
;k i> 4-^**f>, if U>^yn-;P^if;l/ 

x— t^/WI, ^V-tfX h;l/XX *n/l/-0-tf>\ T 

xy-/K *^u>*©*#«»«wi> ^.^l/*^/* 
«mp(f&n«. sfcss (2) *»iiLT«fflt*e:fc 
[0030] KJSiSfta, jlW^Sfr e> 5 o o x,n&(0 

Wmx^mX'tb^>tt\ L < « 50 — 250 t<D«IB 

^jscTiifcrn*^ ii#o. 5~i oo«fK, »sl 



20 



30 



[00 3 1] 
[0 0 3 2] 

OWMHl] rtSfi2 0m 1 O^fVl/Xfit- 
—re, ;l/t!-7V— ;l/0. 5"g (6. ,10 5'r 

, ;K). 7 8 g (2 4. 4 5'jt;W , 

3^{t^f;P4 3mg (0. 3 0 3'J*W RXfi?** 

■y-^i omi^rttii^ SBKmtb/t«enu as* 

1 5 0 1C£T*±tfT 3-4 kg/cm 2 ©SET, 2 0 B$IB 

[0 0 3 3] S««*«f*^nvb^57-f-T»«fU 
fc*SJHx 4-*f/l'tf-7V p — /l/©?Efk35«9 6. 3%T- 
1, 4-^^l/t?5V— ;bO!R^{±9 0. 6% 

[003 4] 
[«1] 











mtm<x> 




2 


MeOH(0.78g) 




200 


97.9 


90.2 


3 


MeOH(0.78g) 


t-BuOMe 


150 


99.0 


87.5 


4 


Me0H(0.78g) 


MeC0 2 Me 


150 


86.7 


74.0 


5 


MeOH(7.91g) 




150 


54.5 


45.1 


6 


MeOH(0.39g) 




150 


94.3 


83.7 


7 


MeOH(0.20g) 




150 


71.8 


57.5 


8 


EtOH(1.12g) 




150 


20.9 


18.5 



C*SfiffJ9) rt8i5 0 m 1 0#7XfiglS77X3 ■ 5U*Jl/K ^7-/1/0. 32g (10. OO^W 

3, 5-^*-;l/tr9!/— 71/0. 48g (5. 00 so ;b) , 3^{b^^0. 3 5 5 g (2. 5 5'Jt;WR 



(9) 
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16 



rf^7^A 10ml *tti&#* *ftUET 1 5 OtTM 

[0 0 3 5] KJ6****^nvh^57-f— -e»«fL 
fctS«, 3, 5-^f;;btf9^/— ;l/OWb*ttl 0 0 
1, 3, 5-hU^^;l/kf9 % /— 7l/OiR*tt 
9 9. 4 %T*Soft:o 



CfSfiKflJi 0-12] 7^l/=i— ;l/0«Btttfk:«. ad 

[003 6] 
[*2] 



3123! 



fig p»m <Eft* 4Sfl* 
(t) (hr) (%) (%) 



10 MeOH 57%HI (EtOCzfoJzO 150 4 25.4 25.4 
(20mmol) (0.25mmol) 

11 PhCH 2 0H 57%HI - . " 150 6 100.0 99.0 
(10ml). (O.25mmol). 

12 n-BuOH 57%HI (BuOC 2 H4)2 0 190 12 55.0 54.3 
(20mmol) (O.25mmol) 



U— ^C3, S-S^fvl/tf^/— Jl/O. 48g (5. 

o 0 5U*;W . ;w. 9 1 g Co. 2 4 7€ 

Stf4 7%HBr?J<i$$4 3. lmg (0. 2 55 
U*;W *tfc&#. CHKUtMRL, rSg£ l 5 
Ot)£^±&fT4~5kg/cm 2 CO^jET. 2 OB#HIKJS 

[0 0 3 7] ^nYh^77Y — T*##T L 

^3^ 



3, 5-^^71/^5!/— ;l/©IEfWtt 5,3. 
20 o%T*&D> 1, 3, 5-h'J^f-;l/^7 7- ;l/4>iR* 
ti5 2. 4%Tfeofto 

4—4 9] !F;l/=3— /Nnyyfta, 

[0 0 3 8] / 
C*3] 



^SSfiflJ 771/3-/1/ 






fig 












CC) 


(%) 


(%) 


14 MeOH 


47%HBf 




180 


71.0 


70.5 


(0.247mol) 


(O.25mmol) 










15 MeOH 


57%HI 




150. 


49.0 


48.2 


(0.247mol) 


(0.25mmol) 










16 MeOH 


57%HI 




180 


63.4 


62.2 


(0.247mol) 


(0.25mmol) 










17 MeOH 


MeBr 




150 


30.5 


29.9 


(0.247mol) 


(0.25mmol) 










18 MeOH 


Me4NI 




150 


2.0. 


2.0 


(0.020mol) 


(0.25mmol) 










19 MeOH 


PhCHzBr 




150 


11.3 


11.2 


(0.247mol) 


(0.25mmol) 











mmm 20] 4 - * 9 ;i/*>r 5 #v-;i/ 

0. 415g (6. 1 OSU^W tCf^fcflfite, HAS 

[00 3 9] >T5i*V— ;l/0(Efb*tt5 1. 8 
?K l -**-;W3£*V— ;KOiR^ti5 1 . l %TS>^> 

tCo 



50 



0ai«|2 1) 4-**7l/lf9l/-;l/*l. 2, 4-h 
U77-;l/0. 4 2 1 g (6. 1 0.5 y^W fott&tc 

[0 0 4 0] 1. 2, ;l/0«Efb*tt9 
2. 4%TfcO> N-**7l/— K 2, 4-h'J77- 



(10) 



(5i)int.ci. 5 «aiia* irftMwm^ f i 

// C 0 7 B 61/00 3 0 0 



13WF6-3 4 5 7 2 8 



